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摘 要 
失眠是现如今临床常见的一种睡眠障碍性疾病，也越来越受到全球范围的重
视。目前对失眠的研究大多集中于临床研究中，而针对失眠的基础机制研究很少，
还有待进一步完善。 
褪黑素是近几年来研究较多的与失眠密切相关的一种激素。为了进一步探讨
失眠的病理机制，本实验共选用 36 只雄性 SD 大鼠，采用 PCPA 腹腔注射致失
眠模型，用耳甲区电针刺激的方法，通过测定大鼠体重、旷场试验及血浆褪黑素
分泌水平变化，从而探讨耳甲区电针调节失眠大鼠睡眠情况的机制。 
结果：（1）PCPA 腹腔注射 28-30h 后,大鼠睡眠出现昼夜节律性改变，总体
睡眠时间减少；（2）耳甲区电刺激组与模型组造模后体重与空白组相比均下降
（P<O.O5、P<0.O5），两者之间不存在差异性（P>0.05）；在接受治疗后耳甲区
电刺激组体重增长比模型组快。治疗 28 天后观察耳甲区电刺激组的体重高于模
型组（P<O.O5）；空白组与模型组相比具有显著性差异（P<O.O1）；（3）旷场
试验分析中模型组与空白组相比较水平运动、垂直运动得分均升高（P<O.O5、
P<0.O5）；耳甲区电刺激组造模后与空白组相比水平运动、垂直运动得分均升高
（P<O.O5、P<0.O5）；治疗 28 天后模型组水平运动、垂直运动得分高于空白组
（P<O.O5、P<O.O5），耳甲区电刺激组水平运动低于模型组（P<O.O5），垂直运
动得分明显低于模型组（P<O.O1）；耳甲区电刺激组与空白组不存在差异性
（P>0.05）；（4）耳甲区电刺激 28 天后，耳甲区电刺激组的血浆褪黑素水平比
模型组高（P<O.O5）；空白组血浆褪黑素水平明显高于模型组（P<O.O1）；（5）
耳甲区电刺激组四周电针刺激的 0min、30min、60min、90min、120min、150min
的六个时间点血浆褪黑素分泌显示在针刺 30min 后褪黑素有升高趋势，结束治疗
的 60min 点褪黑素依然处于升高状态，在 60-120min 点褪黑素呈下降趋势，
120-150min 点显示褪黑素呈上升趋势。 
实验结论：（1）PCPA 致失眠模型制作成功，可重复性强，与文献报道一
致；（2）耳甲区电刺激可以减少 PCPA 致失眠大鼠的自主、探索行为及焦虑状
态，增加失眠大鼠的体重；（3）耳甲区电刺激 PCPA 致失眠大鼠可以增加血浆
褪黑素分泌水平，且分泌的褪黑素呈节律性规律；（4）耳甲区电刺激的作用机
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制可能是兴奋迷走神经耳支从而促进褪黑素的分泌来实现对失眠的治疗作用。 
关键词：失眠症  耳甲区  褪黑素 
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Abstract 
Insomnia is now one of the clinical common sleep disorder, which is also paid 
more and more attention by the world. Insomnia research is mostly focused on clinical 
research, and little research on the basis of insomnia mechanism. So it remains to be 
further improved.  
Melatonin is a hormone which studied more closely associated with insomnia in 
recent years. In order to further explore the pathological mechanism of insomnia, this 
experiment selects 36 male SD (Sprague Dawley) rats, using PCPA 
(para-chlorophenylalanine) intraperitoneal injection which can cause insomnia model, 
use electroacupuncture of auricular concha area, through measuring the weight of rats, 
open field test and the changes in plasma levels of melatonin. It can discuss the 
mechanism which about electroacupuncture of auricular concha area will adjust the 
insomnia rats.  
Results: (1)Rats who made model by PCPA abdominal cavity injection after 28 
to 30h appeared change in circadian rhythm sleep. And total sleep time decreased; 
(2)Electroacupuncture of auricular concha area group and model group after made 
model which are compared with the blank group are decreased(P<0.05, P<0.05); After 
receiving treatment the weight of electroacupuncture of auricular concha area has a 
faster district than the model group, and the trend of growth is faster than model group. 
28 days for treatment, to observe the weight of electroacupuncture of auricular concha 
area is higher than the model group (P<0.05). Blank group which is compared with 
model group has the extremely significant difference(P<0.01); (3)In open field test 
analysis, the model group that compared with the blank group scored higher crossing 
movement, rearing movement(P<0.05, P<0.05). Electroacupuncture of auricular 
concha area that compared with the blank group scored higher crossing movement, 
rearing movement(P<0.05, P<0.05). After 28 days for treatment, the crossing and 
rearing movement in model group score higher than the blank group(P<0.05, P<0.05). 
The crossing movement in electroacupuncture of auricular concha area is lower than 
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the model group(P<0.05), And the rearing movement scored significantly lower than 
the model group(P<0.01). (4)Electroacupuncture of auricular concha area that treat for 
28 days, plasma levels of melatonin in electroacupuncture of auricular concha area 
group is higher than the model group (P<0.05). Blank group of melatonin levels is 
higher than the model group (P<0.01); (5)The melatonin secretion in 
electroacupuncture of auricular concha area group in 0 min, 30min, 60min, 90min, 
120min, 150min is displayed in the acupuncture. After 30min melatonin has been 
called the rise trend. The end of the treatment of 60min points, melatonin is in a 
higher state. In 60-120min, melatonin is on the decline. 120-150min shows an up 
trend. 
Experimental conclusions: (1)Insomnia rats model by PCPA is successful, 
strong repeatability, which is consistent with literature reports; (2)Electroacupuncture 
of auricular concha area can reduce the independent, exploratory behavior, anxiety 
status in insomnia rats by PCPA, and increase the weight of insomnia rats; 
(3)Electroacupuncture of auricular concha area cause can increase the plasma levels 
of melatonin in the insomnia rats caused by PCPA. The secretion of melatonin is in 
rhythmic regularity which can treat insomnia; (4)The mechanism of 
Electroacupuncture of auricular concha area may be excited ear branch of the vagus 
nerve so as to promote the secretion of melatonin to achieve therapeutic effect on 
insomnia. 
Keywords: Insomnia; Electroacupuncture of auricular concha area; Melatonin
厦
门
大
学
博
硕
士
论
文
摘
要
库
目录 
V 
 
目录 
前言 ............................................................................................. 1 
第一章    文献研究 ....................................................................... 2 
1.1  中医学对失眠的认识 ........................................................................... 2 
1.1.1  中医学对失眠病名的名义考究 ......................................................... 2 
1.1.2  中医学对失眠病因的认识 ................................................................. 3 
1.1.3  中医学对失眠的病机认识 ................................................................. 4 
1.2  西医学对失眠的认识 ........................................................................... 4 
1.2.1  失眠的概念 ......................................................................................... 5 
1.2.2  失眠的病因 ......................................................................................... 6 
1.2.3  失眠的发生机制 ................................................................................. 8 
1.3  特色针刺疗法治疗失眠的研究 .......................................................... 11 
1.3.1  针刺疗法对失眠的机制研究 ........................................................... 11 
1.3.2  临床针刺研究 ................................................................................... 11 
1.4  耳针疗法治疗失眠的研究 ................................................................. 13 
1.4.1  单纯耳穴治疗 ................................................................................... 13 
1.4.2  耳穴疗法结合体针 ........................................................................... 13 
1.4.3  耳穴疗法结合中药 ........................................................................... 14 
1.4.4  耳穴疗法结合其他方法 ................................................................... 15 
1.5  耳迷走神经研究进展 ......................................................................... 16 
1.5.1  耳迷走神经刺激与难治性癫痫 ....................................................... 16 
1.5.2  耳迷走神经刺激与抑郁症 ............................................................... 17 
1.5.3  耳迷走神经刺激与糖尿病 ............................................................... 17 
1.5.4  耳迷走神经刺激与高血压 ............................................................... 17 
第二章  材料与方法 ................................................................... 19 
厦
门
大
学
博
硕
士
论
文
摘
要
库
目录 
VI 
 
2.1  实验材料 .......................................................................... 19 
2.1.1  动物及饲养条件 ............................................................................... 19 
2.1.2  实验试剂及耗材 ............................................................................... 19 
2.1.3  主要仪器与设备 ............................................................................... 19 
2.2  实验方法 ............................................................................................ 21 
2.2.1  技术路线 ........................................................................................... 21 
2.2.2 PCPA 失眠模型的建立 ....................................................................... 21 
2.2.3  测量方法 ........................................................................................... 22 
2.2.4  干预方法 ........................................................................................... 22 
2.2.5  大鼠尾静脉取血 ............................................................................... 23 
2.2.6  褪黑素 ELASA 检测 ........................................................................... 23 
2.2.7  数据分析 ........................................................................................... 24 
第三章  实验结果 ...................................................................... 25 
3.1 PCPA致失眠大鼠的行为学的改变 ...................................................... 25 
3.1.1  对大鼠旷场试验水平运动得分的影响 ........................................... 25 
3.1.2  对大鼠旷场试验垂直运动得分的影响 ........................................... 26 
3.2  耳甲区电刺激对 PCPA致失眠大鼠体重的影响 ................................. 28 
3.3  耳甲区电刺激对 PCPA致失眠大鼠血浆褪黑素分泌的影响 .............. 30 
3.4  耳甲区电刺激对 PCPA致失眠大鼠血浆褪黑素分泌节律性影响 ...... 31 
第四章  讨论与展望 ................................................................... 33 
4.1  本研究立题依据 ................................................................................. 33 
4.2 PCPA致失眠模型探讨 ......................................................................... 33 
4.3  耳甲区刺激对 PCPA致失眠大鼠血浆褪黑素分泌影响机制探讨 ...... 36 
4.3.1  耳甲区刺激的中枢神经传导通路 ................................................... 36 
厦
门
大
学
博
硕
士
论
文
摘
要
库
目录 
VII 
 
4.3.2.  耳甲区刺激促进褪黑素的分泌机理探讨 ...................................... 38 
4.4  耳甲区电刺激对 PCPA致失眠大鼠行为学影响机制探讨 .................. 40 
4.5  结论与展望 ........................................................................................ 42 
参考文献 .................................................................................... 43 
致谢 ........................................................................................... 50 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
厦
门
大
学
博
硕
士
论
文
摘
要
库
Catalogue 
VIII 
 
Catalogue 
Introduction ........................................................................................................... 1 
Chapter 1 Documentary Research ................................................................ 2 
1.1 The understanding of insomnia in TCM ...................................................... 2 
1.1.1 In the name of the TCM on insomnia ....................................................... 2 
1.1.2 The understanding of reasons of insomnia in TCM .................................. 3 
1.1.3 The pathogenesis of insomnia in TCM ..................................................... 4 
1.2 The understanding of insomnia in Western ................................................. 6 
1.2.1 The concept of insomnia ........................................................................... 6 
1.2.2 The reasons of insomnia ........................................................................... 6 
1.2.3 The mechanism of insomnia ..................................................................... 8 
1.3 Research about characteristics acupuncture treatment of insomnia ....... 11 
1.3.1 Reserch the mechanism of acupuncture therapy on insomnia ................ 11 
1.3.2 Clinical acupuncture researches .............................................................. 12 
1.4 The studies of auricular needle therapy to treat insomnia ....................... 14 
1.5 The review of vagus of auricular ................................................................. 17 
Chapter 2 Materials and Methods ............................................................... 20 
2.1 Experiment Material .................................................................................... 20 
2.1.1 Animals and breeding conditions ............................................................ 19 
2.1.2 Laboratory reagents and consumables .................................................... 20 
2.1.3 Main instruments and equipment ............................................................ 21 
2.2 Experimental Approach ............................................................................... 22 
厦
门
大
学
博
硕
士
论
文
摘
要
库
Catalogue 
IX 
 
2.2.1 Animal grouping ..................................................................................... 22 
2.2.2 The establishment of the PCPA insomnia model .................................... 22 
2.2.3 Measuring method .................................................................................. 22 
2.2.4 Intervention methods .............................................................................. 23 
2.2.5 Take the blood in the rat tail vein ............................................................ 24 
2.2.6 Take the blood in the rat heart ................................................................. 24 
2.2.7 ELASA testof melatonin ......................................................................... 24 
2.2.8 Data analysis ........................................................................................... 25 
Chapter 3 Experimental Results .................................................................. 26 
3.1 The changes of the behavior in insomnia rats caused by PCPA ............... 26 
3.2 Effects of open field test influenced by EA-ACR in insomnia rats .......... 26 
3.2.1 The effects of crossing movement scores ............................................... 26 
3.2.2 The effects of rearing movement scores ................................................. 26 
3.3 E ffects of weight influenced by EA-ACR in insomnia rats ...................... 27 
3.4 Effects of melatonin influenced by EA-ACR in insomnia rats ................. 27 
3.5 Rhythmic ffects of melatonin influenced by EA-ACR .............................. 27 
Chapter 4 Discussion and Prospect ............................................................. 28 
4.1 Basis for this study ........................................................................................ 28 
4.2 Discuss insomnia model caused by PCPA .................................................. 28 
4.3 Diacuss mechanism of function about EA-ACR ........................................ 36 
4.3.1 Influence of behavior and weight of insomnia rats by melatonin ........... 36 
4.3.2 The central nervous pathway of EA-ACR .............................................. 38 
4.4 Mechanism of EA-ACR promoting the secretion of melatonin ................ 39  
厦
门
大
学
博
硕
士
论
文
摘
要
库
Catalogue 
X 
 
4.5 Conclusion and prospect .............................................................................. 41 
References ............................................................................................................. 42 
Acknowledgements ............................................................................................ 49
厦
门
大
学
博
硕
士
论
文
摘
要
库
英文缩略词中英对照表 
XI 
 
英文缩略词中英对照表 
英文缩写 英文全名 中文名称 
PCPA Para-chlorophenylalanine 对氯苯丙氨酸 
EA-ACR 
GABA 
Electroacupuncture of auricular concha area
γ－aminobutyric acid 
耳甲区电刺激 
γ-氨基丁酸 
DA Dopi amine 多巴胺 
5-HT 5-hydroxytryptamine，Serotonin 5-羟色胺 
MLT Melatonin 褪黑素 
PG Pineal Gland 松果体 
SCN Suprachiasmatic Nucleus 下丘脑视上交叉核 
Trp Tryptophane 色氨酸 
NREM Non-rapid eye movement 非快速眼球运动睡眠 
REM Rapid eye movement 快速眼球运动睡眠 
NE Noradrenaline  去甲肾上腺素 
Ach Acetylcholine 乙酰胆碱 
i-VNS invasive vagus nerve stimulation 植入式迷走神经刺激术 
NTS Nucleus tractus solitarii  孤束核 
SD Sprague Dawley 雄性远交群大鼠 
ABVN Auricular branch of vagus nerve  迷走神经耳支 
DRN Dorsal raphe nucleus 中缝背核 
TDH Tryptophan carboxylase 色氨酸羧化酶 
5-HTP 5-hydroxytryptophane 5-羟色氨酸 
SCG Superior cervical ganglion 颈上神经节 
cAMP Cyclic Adenosine Monophosphate 环化腺核苷一磷酸 
sNAT Serotonin-N-acetyl transferase 5-羟色胺-N-乙酰基转换酶 
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前言 
2013 年 6 月德国慕尼黑大学的一批研究者在 Nature 上发表了一篇关于“人
类睡眠计划”的文章。这引起了全球范围对睡眠问题的关注，也让越来越多的人
重视此问题[1]。据估计，仅仅只是美国受到这个问题困扰的人大约就有 7000 万。
而在某些国家，因为睡眠问题导致的直接和间接的经济损伤已经接近了该国
GDP 的 1%。然而即使上面这些数字已经令人触目惊心，但是在美国国立健康研
究院（US National Institutes of Health）资助的 235 个学科当中睡眠研究这一学科
却只排在第 91 位，其重要性还不如烟草研究[1]。然而，随着这几年对失眠的深
入研究发现其不只是表现为睡眠生理上的紊乱，还表现在睡眠心理的紊乱。研究
者也越来越关注失眠患者的心理因素、认知行为以及与其他疾病之间的相联性。
如国外学者就已经注意到失眠与心血管疾病的并发症存在着一定的相关性[2]。 
现今越来越多的青少年因受工作环境等影响都伴有不同程度的失眠困扰。近
几年来褪黑素也逐渐在抑郁症、焦虑症、失眠等疾病得到广泛研究。荣培晶等课
题组通过耳甲区电刺激对高血压、糖尿病、抑郁症、癫痫等疾病的研究发现耳甲
区电刺激可以对以上疾病具有很好的良性调节作用。基于这些现象，故提出用耳
甲区电流刺激（经迷走神经刺激）促进褪黑素的分泌起到治疗失眠机制的研究课
题，从而为临床治疗失眠提供科学有力的依据。 
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